Microdialysis monitoring of 3,4-dihydroxyphenylalanine accumulation after decarboxylase inhibition: a means to estimate in vivo changes in tyrosine hydroxylase activity of the rat locus ceruleus.
An on-line microdialysis approach was developed to estimate changes in tyrosine hydroxylase activity in the locus ceruleus noradrenergic neurons of anesthetized rats by measuring the 3,4-dihydroxyphenylalanine (DOPA) accumulation in the extracellular fluid during perfusion of an aromatic amino acid decarboxylase inhibitor through a dialysis probe. The aromatic amino acid decarboxylase inhibitor used was difluoromethyl-DOPA, which was shown to be more stable than NSD 1015 or Ro 4-4602 in the perfusion fluid. A 1-h perfusion of a 10(-4) mol/L of difluoromethyl-DOPA solution induced a linear increase in DOPA concentration in the locus ceruleus dialysates that achieved a steady state within 1 h. The identity of DOPA accumulated in dialysates during aromatic amino acid decarboxylase inhibition was confirmed by the disappearance of the chromatographic peak when DOPA formation was blocked by the administration of alpha-methyl-p-tyrosine. Systemic administration of the alpha 2-antagonist piperoxane before difluoromethyl-DOPA perfusion markedly increased the DOPA concentration during both the accumulation and the steady-state periods, showing that the present technique is a suitable in vivo approach to monitor changes in tyrosine hydroxylase activity occurring in the locus ceruleus neurons.